Clinical Management and Decision Making: Documentation of Disease Activity/Severity {#sec1-1}
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Thyroid-related ophthalmopathy (TRO) usually follows Rundle\'s curve, with early inflammatory phase, followed by stability and often improvement with some residual, inactive disease. Signs and symptoms range from dry eye to dysthryoid optic neuropathy (DON). Both disease activity and severity must be determined for treatment decisions to be made. Werner proposed the first systematic classification under the acronym NOSPECS, using characteristic ocular signs and symptoms.\[[@ref1]\] The classification of TRO has evolved over time to include more objective criteria and guidelines for therapeutic management, most notably the clinical activity score (CAS) used by the European Graves Orbitopathy Group.\[[@ref2]\] More recently, Dolman and Rootman amalgamated these concepts under their VISA classification, which divides TRO into four disease end points: Vision, inflammation, strabismus, and appearance \[[Fig. 1](#F1){ref-type="fig"}\].\[[@ref3]\] Measurements obtained in each section allow monitoring of disease activity, grading of severity, and appropriate treatment selection.

![VISA classification: This classification system divides thyroid-related ophthalmopathy into four disease end points: Vision, inflammation, strabismus, and appearance](IJO-62-999-g001){#F1}

All patients with TRO should be referred to an internist and/or an endocrinologist for management of the systemic dysthyroid state. Systemic symptomatic control may be achieved with a beta-blocker, whereas hyperthyroidism may be treated by radioactive iodine ablation (RAI), surgical thyroidectomy, or with a thionamide such as propylthiouracil.\[[@ref4]\] Patients with vision-threatening or severe TRO activity should avoid RAI if possible because of the risk worsening of TRO after therapy.\[[@ref5]\] Thereafter, thyroid levels should be monitored every 4-8 weeks until normalized, then every 2-3 months. Smoking cessation should be recommended to all patients; it is among the most important risk factors for TRO progression, with the effect being proportional to the number of cigarettes smoked daily.\[[@ref6]\] Orbital imaging should be obtained with ultrasound, computed tomography (CT), or magnetic resonance imaging (MRI). Ultrasound provides fast in-office evaluation of the extraocular muscles but requires an experienced echographer. CT and MRI have the added benefit of visualizing the entire orbit, although CT has greater sensitivity in detecting extraocular muscle enlargement.\[[@ref7]\] T2-weighted MRI sequences may show hyperintensity within the extraocular muscles as evidence of disease activity.

Timing of Treatments and Urgent Interventions {#sec1-2}
=============================================

Intervention is done to halt disease progression and reduce disease activity. Active disease is defined as progression of any of the VISA parameters or CAS of 4 or more (max score = 8), with the converse true of inactive disease. The level of activity can be further divided into mild (CAS 4 or less without deterioration), moderate to severe (CAS 5 or more, or progressive disease), or vision threatening.

Vision threatening TRO refers to DON or corneal ulceration and must be addressed immediately. Corneal ulceration requires emergent therapy because it can decompensate rapidly. Topical antibiotics and/or hourly preservative free lubrication are helpful but often inadequate alone, and the clinician should not hesitate to perform tarsorrhaphy or periorbital botulinum toxin for mechanical protection of the eye. Severe ulceration or perforation may require glue, amniotic membrane, and/or corneal grafting with the aid of an anterior segment specialist.

Dysthryoid optic neuropathy warrants either urgent intravenous (IV) steroid therapy given weekly at 0.25-0.5 g/week, as in moderate to severe disease below\[[@ref8][@ref9]\] or urgent posterior orbital decompression. In a prospective trial comparing surgical decompression with pulsed IV steroid therapy, there was no apparent advantage for either method, and some surgical patients still required subsequent IV steroids or radiotherapy.\[[@ref10]\] The individual patient\'s medical co-morbidities and severity of optic neuropathy must be considered in deciding on surgical versus medical treatment. Consecutive day dosing of IV steroid may be considered for more severe DON or as a temporizing measure prior to decompression, administered for daily 3 days followed by another dose a week later. If the response to IV steroid is poor after one to 2 weeks, surgical decompression should be offered.\[[@ref9]\] Additional IV steroid therapy with or without radiotherapy may be needed after surgery if the disease is still active. Superiority of a particular treatment algorithm has not been established.

Nonsurgical Management Options {#sec1-3}
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Conservative measures {#sec2-1}
---------------------

Standard therapy for mild TRO includes observation and supportive measures to alleviate dry eye symptoms (ocular lubrication, moisture goggles, sunglass wear, wind avoidance) and periocular swelling (elevation of the head of bed, humidification). A prospective study of oral selenium supplementation (sodium selenite 100 ug twice a day) in newly diagnosed patients with mild TRO showed a reduction in CAS activity and improved quality of life (GO-QOL), lid retraction, and soft tissue edema when compared to placebo after 6 or 12 months of treatment,\[[@ref11]\] This study was conducted in a population that is often deficient in selenium, so generalization to a broader population should be made with caution. As the treatment carries little to no risk, it has become popular with physicians.

Steroids {#sec2-2}
--------

Unless contraindicated, glucocorticoid (GC) therapy, either oral or IV, is usually the first choice for active and moderate to severe disease. Both modalities have side effects, with prolonged oral GC usage causing an increased risk of osteoporosis versus IV GCs, which carry a risk of worsening hepatic dysfunction or failure.\[[@ref12]\] The advantages IV therapy has over oral are an overall reduction in total steroid burden and decreased chronic oral steroid intake, more rapid improvement in CAS, better tolerability, and lower risk of osteoporosis.\[[@ref12][@ref13][@ref14]\] The optimal dosing schedule is not established; in our practice we prescribe 500 mg of IV methylprednisolone given weekly for 6 weeks followed by 250 mg of IV methylprednisolone weekly for 6 more weeks.\[[@ref12][@ref15]\] Hepatic function should be monitored, and the total dose of methylprednisolone should not exceed eight grams because of significantly increased risk of hepatic failure.\[[@ref8]\]

Alternatively, oral GC therapy, in the form of prednisone, can be given at 1 mg/kg/day, followed by a prolonged taper of 10 mg/week until a dose of 20 mg/day is reached, then decreased 5 mg every week. During this time blood sugar, especially with concurrent diabetes mellitus, blood pressure, and monthly hepatic function should be followed. Bisphosphonates are recommended especially if duration of GC therapy exceeds 3 months or an average daily dose greater than 5 mg of prednisone is consumed. Due to data showing superior efficacy of IV GC, we avoid the use of oral therapy whenever possible.

Immunosuppressive agents {#sec2-3}
------------------------

Glucocorticoid treatment is not effective in all patients with active disease, and side-effects may limit their use. Thus, the addition or substitution of immunosuppressive drugs has been studied with varying results. Cyclosporine monotherapy was found to be inferior to oral prednisone, but in combination appeared to be more effective than prednisone alone and potentially useful in those not responding to steroid therapy.\[[@ref16]\] This treatment regimen has not had widespread use, and disappointing results have been seen with azathioprine and methotrexate.\[[@ref17]\] Rituximab has shown promise in the treatment of severe steroid-refractory TRO, with several case reports and recent case series showing a substantial reduction in disease activity and severity.\[[@ref18][@ref19][@ref20][@ref21]\] In the United States, rituximab carries a "black box" warning, as patients have contracted progressive multifocal leukoencephalopathy with chronic therapy for other diseases. As a biologic agent, the drug also remains extremely expensive, and its role in the overall treatment algorithm remains very limited.

Radiotherapy {#sec2-4}
------------

Determining the efficacy of orbital radiotherapy (OR) has been hampered by the lack of controlled studies and the frequent co-administration of GC during radiotherapy, which confounds retrospective data analysis. The available data do not support using OR in isolation or in the initial management of DON, and it appears beneficial only for moderate or worse active disease or with confirmed disease progression.\[[@ref22][@ref23][@ref24]\] The standard dosing regimen is 20 Gy/orbit in ten fractions administered over two weeks, although 10 Gy may be as effective.\[[@ref22]\] A temporary worsening of inflammation often occurs after OR and can be prevented with concurrent GC use. In fact, combination therapy with GC may be superior to either treatment alone, especially in improving diplopia.\[[@ref25][@ref26][@ref27]\] OR carries an extremely low risk of causing either optic neuropathy or retinopathy, although the latter has been reported and may be related to concurrent diabetes and/or treatment error.\[[@ref28]\] In general, OR is relatively contraindicated in diabetic patients and those with concurrent vascular disease due to the risk of worsening retinal microvascular function, and should be used with caution in patients under 35 years of age due to the theoretic risk of secondary malignancy.\[[@ref29][@ref30]\]

Surgical treatment {#sec2-5}
------------------

Aside from urgent treatment of DON (see above), surgical options usually are pursued when TRO is inactive, defined as no activity or progression over 6-12 months, and strabismus and/or disfiguring changes persist. A detailed description of surgical procedures is beyond the scope of this review. The sequence of surgery for inactive TRO, if necessary, is typically decompression, followed by strabismus surgery, and finally eyelid repair. Principles of orbital decompression include reducing the volume of the orbital contents by removing intraconal and extraconal fat; space is increased as well via bone removal while sparing the orbital rim as much as possible to preserve eyelid and canthal tendon positions. A number of approaches to orbital decompression have been described, with medial wall removal (especially posteriorly) most effective in relieving orbital apex crowding, and "balanced decompression" with medial and lateral wall removal and/or preservation of the inferomedial orbital strut most effective in minimizing postoperative diplopia.\[[@ref31][@ref32][@ref33]\] Decompression alone rarely corrects strabismus when it already exists, and new strabismus may be seen in up to 30% of decompressions.\[[@ref32]\] Fat removal alone has the lowest incidence of postoperative diplopia but requires greater surgical skill and experience to obtain an adequate result. Removal of the orbital roof is rarely if ever required and has limited utility. We typically perform either a balanced decompression (with endoscopic medial wall removal) or traditional 2- or 3-wall decompression through a lateral canthal and inferior transconjunctival approach.\[[@ref34][@ref35]\] Strabismus surgery is aimed at correcting diplopia in the primary position and downgaze by recessing the restricted muscles, frequently with adjustable sutures to improve postoperative alignment. Reoperation for late overcorrection is not uncommon. Eyelid surgery may involve recession of the upper eyelid retractors, recession of the lower eyelid retractors with or without a spacer graft, and conservative blepharoplasty.

Conclusions {#sec1-4}
===========

A standardized treatment algorithm for thyroid ophthalmopathy does not exist, in part because the natural history of the disease is often favorable and thus allows observation of many patients. When treatment is indicated because of vision-threatening disease or documented disease progression, corticosteroids are first-line therapy for most cases and are effective. In refractory cases, other drugs may be needed, and surgery in the quiescent phase is directed at correcting the sequelae of the active disease phase.
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